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[Designation of Document ] Specification 

[Title of the Invention] METHOD OF INSCRIBING MARK ON 
TRANSMISSION BELT, AND TRANSMISSION BELT INSCRIBED WITH MARK 
[Claims ] 

[Claim 1] In a method of inscribing a mark on a 
transmission belt, the method characterized by carrying out 
irradiation of one or both outermost side belt faces with a 
laser beam with an angle of reflection thereof being adjusted 
by at least one scanning mirror, thereby inscribing a mark with 
a depth of 0.1 to 1mm. 

[Claim 2] A method of inscribing a mark on a 
transmission belt as claimed in claim 1 wherein the 
transmission belt is a double V ribbed belt having a plurality 
of ribbed sections extending in a direction of a length of the 
belt on both upper and lower faces of an adhesive rubber layer 
in which tensional member are buried. 

[Claim 3] A method of inscribing a mark on a 
transmission belt as claimed in claim 1 or 2 wherein, in a 
depression of the inscribed mark, ink is applied with a color 
different from that of a background. 

[Claim 4] A method of inscribing a mark on a 
transmission belt as claimed in claim . 1 or 2 wherein the 
transmission belt is made at rest while being irradiated by 
the laser beam. 

[ Claim 5 ] In a transmission belt inscribed with a mark , 
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the belt characterized in that the mark is inscribed to a depth 
of 0.1 to 1mm by irradiating one or both outermost side belt 
faces with a laser beam. 

[Claim 6] A transmission belt as claimed in claim 5 
wherein the transmission belt is a double V ribbed belt having 
a plurality of ribbed sections extending in a direction of a 
length of the belt on both upper and lower faces of an adhesive 
rubber layer in which tensional member are buried. 

[Claim 7] A transmission belt as claimed in claim 5 
or 6 wherein, in a depression of the inscribed mark, ink is 
applied with a color different from that of a background. 

[Claim 8] A transmission belt as claimed in claim 5, 
6 or 7 wherein the ribbed section is made by using crosslinked 
ethylene-a-olef in elastomer . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
The present invention relates to a method of inscribing 
a mark on a transmission belt , and a transmission belt inscribed 
with a mark. In particular, the present invention can be 
applied to transmission belts such as a V ribbed belt like a 
double V ribbed belt, a tooth belt and a flat belt, and relates 
to a method of inscribing a mark on a transmission belt, and 
a transmission belt inscribed with a mark, in which a sharp 
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mark can be kept over a long period of time. 
[0002] 
[ Prior Art ] 

In a conventional method of providing a mark on a backside 
of a transmission belt, a transfer mark, for which unvulcanized 
colored rubber or the like to become the mark was stuck on a 
base material of a transparent synthetic resin film, was stuck 
on a molding drum. After this, a rubberized covering canvas 
was fitly inserted, a stretching rubber layer, tensional member, 
and a compression rubber layer were put to wrap around, a jacket 
was then inserted, and thus vulcanization was carried out. By 
stripping the film with the transfer mark from the vulcanized 
belt sleeve, the mark was transferred to the surface of the 
rubberized covering canvas. 

[0003] 

However, during the vulcanization, the base material and 
the rubber of the transfer mark lifted from the base material 
were forced to be pressed into the backside of the belt sleeve. 
This resulted in forming a stepped pattern left on the backside 
of the belt to cause a region with the mark to be a little 
depressed. Thus, there arose a step between the region with 
the transferred mark and that without the mark on the backside 
of the belt to make it unflattened. Since a recent V ribbed 
belt is used for driving accessories of an automobile, and, 
in particular, in a multi-shaft driving, is used in being looped 
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in a serpentine shape with the backside of the belt engaged 
with a tensioner. Therefore, an uneven face of the backside 
of the belt caused vibration to generate noise. Besides, in 
a belt backside driving using the backside of the belt, there 
was also the problem of increasing the noise in the belt 
driving. 

[0004] 

Therefore, in JP-B- 7- 96330 , there is disclosed a method 
in which a transfer mark material attached with a mark struck 
on a base material and a canvas including unvulcanized rubber 
are lapped each other on a base material so that the mark faces 
the canvas, and after they are heated and pressurized, the base 
material is stripped off to transfer the mark on the canvas 
beforehand so as to use the canvas when molding the belt. 
Moreover, in JP-A-8-152048 , there is proposed a method in which 
a mark material with a mark stuck on a base material of nonwoven 
fabric is stuck on a covering canvas of the belt to integrate 
the mark material and the covering canvas. 

[0005] 

Furthermore, a method, in which an ink jet printer is 
used for directly printing a mark on a backside of a belt without 
using mark material, is recently disclosed in JP-A-7-233992 . 
This is a method of printing the mark by directly injecting 
ink on the backside of the belt by means of an ink jet printer. 
Specifically, this is a method in which each of the belts is 
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prepared by cutting it off from a belt sleeve to have a fixed 
width, a certain fixed number of the belts are arranged on a 
supporting table and are secured thereto, the supporting table 
are moved to a specified position/ an ink jet printer is 
operated, and ink is injected from an ink head of the printer 
onto the belts to thereby print desired marks. 
[0006] 

[Problems to be Solved by the Invention] 

However, when the marked backside of the belt is used 
as a driving face made in contact with a pulley, the mark 
provided by the method of transferring the mark on the backside 
of the belt or of integrating the transfer mark with the belt 
was rubbed by the pulley and easily erased. Thus, there was 
a problem in that the mark became unreadable soon after the 
belt was started running, although the mark was provided on 
purpose to include a name of manufacturer, a trade name, month 
and year of manufacture, and a manufacturing lot number. 

Furthermore, the method of directly printing the mark 
on the backside of the belt by using an ink jet printer also 
offered the problem of erasing the mark because of the pulley 
uniformly rubbing the backside of the belt . 

[0007] 

The present invention has been made to improve such a 
problem with an object of providing a method of inscribing a 
mark on a transmission belt and a transmission belt inscribed 
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with a mark by which a sharp mark can be left over a long period 
of time. 

[0008] 

[Means for Solving the Problems] 

In order to solve the above problem, the invention as 
claimed in claim 1 of the present invention, in a method of 
inscribing a mark on a transmission belt, lies in the method 
of irradiating one or both outermost side belt faces with a 
laser beam with an angle of reflection thereof being adjusted 
by at least one scanning mirror, thereby inscribing a mark with 
a depth of 0.1 to 1mm. With the method, the mark obtained by 
the laser beam irradiation is made out of a region directly 
in contact with the pulley with the depth thereof made 0 . 1 to 
1mm. This allows the inscription to be performed without 
giving any fatal damage on tensional member, which causes no 
degradation of mechanical properties of the belt after the 
laser beam irradiation. Therefore, a sharp mark can be left 
over a long period of time without being affected even by 
running of the belt . 

[0009] 

The invention as claimed in claim 2 of the present 
invention is a method of inscribing a mark on a transmission- 
belt wherein the transmission belt is a double V ribbed belt 
having a plurality of ribbed sections extending in a direction 
of a length of the belt on both upper and lower faces of an 
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adhesive rubber layer in which tensional member are buried. 
[0010] 

The invention as claimed in claim 3 of the present 
invention lies in a method of inscribing a mark on a 
transmission belt wherein, in a depression of the inscribed 
mark, ink is applied with a color different from that of a 
background. This can present the mark more vividly. 

[0011] 

The invention as claimed in claim 4 of the present 
invention lies in a method of inscribing a mark on a 
transmission belt wherein the transmission belt is made at rest 
while being irradiated by the laser beam. This allows the mark 
to be precisely inscribed. 

[0012] 

The invention as claimed in claim 5 of the present 
invention is, in a transmission belt inscribed with a mark, 
the belt is one in which the mark is inscribed to a depth of 
0 . 1 to 1mm by irradiating one or both outermost side belt faces 
with a laser beam. The mark obtained by the laser beam 
irradiation is made out of a region directly in contact with 
the pulley with the depth thereof made 0 . 1 to 1mm. This allows 
the inscription to be performed without giving any fatal damage 
on tensional member, which causes no degradation of mechanical 
properties of the belt after the laser beam irradiation. 
Therefore, a sharp mark can be left over a long period of time 
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without being affected even by running of the belt. 
[0013] 

The invention as claimed in claim 6 of the present 
invention is that the transmission belt is a double V ribbed 
belt having a plurality of ribbed sections extending in a 
direction of a length of the belt on both upper and lower faces 
of an adhesive rubber layer in which tensional member are 
buried . 

[0014] 

The invention as claimed in claim 7 of the present 
invention lies in the transmission belt wherein, in a 
depression of the inscribed mark, ink is applied with a color 
different from that of a background. This allows a mark 
pattern to be kept vividly over a longer period of time. 

[0015] 

The invention as claimed in claim 8 of the present 
invention is the transmission belt wherein the ribbed section 

is made by using crosslinked ethylene-a-olef in elastomer. 
This, in addition to the effect obtained by that of claim 5, 
can improve heat resistance and cold temperature resistance 
of the belt, which can further improve durability of the belt 
running under an atmosphere at high temperatures and an 
atmosphere at low temperatures . 
[0016] 

[Modes for Carrying Out the Invention] 
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Modes for carrying out the present invention will be 
explained below with reference the drawings. 

In a double V ribbed belt 1 shown in Fig. 1, tensional 
member 2 comprising cords having high strength and low 
stretchability are buried in an adhesive rubber layer 3, on 
the upper side and the lower side of which a stretching rubber 
layer 4 and a compression rubber layer 5 as elastic bodies are 
provided, respectively. The stretching rubber layer 4 and the 
compression rubber layer 5 are provided with a plurality of 
upper ribbed sections 7 and lower ribbed sections 8, 
respectively, which have approximately triangular cross 
sections extending in the direction of the length of the belt . 

The upper and lower ribbed sections 7 and 8 provided in 
the stretching rubber layer 4 and the compression rubber layer 
5, respectively/ are arranged with an equal pitch with 
positions of the upper and lower ribbed sections 7 and 8 being 
matched. However, it is not necessary for the pitches of the 
upper and lower ribbed sections 7 and 8 to be equal. 
Furthermore, it is not also necessary for the positions of the 
upper and lower ribbed sections 7 and 8 to be matched. 

[0017] 

On an outermost side belt face 9 of the double V ribbed 
belt 1, there is inscribed a mark 10 represented by a trade 
mark, month and year of manufacture, a lot number, a grade and 
the like. 
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The inscribed mark 10 is obtained by a laser beam 
irradiation as described later, with depths of 0.1 to 1mm which 
become important in affecting mechanical characteristics of 
the belt such as a tensile strength. For depths less than 0.1 
mm, occasional contact of the belt with a pulley will cause 
possible erasure due to wear of the belt. While, for depths 
above 1mm, the laser beam might be so dangerous as to have 
adverse thermal effect on the tensional member 2 buried in the 
adhesive rubber layer 3. In addition, the depression of the 
mark 10 in this case is liable to collect dust and the collected 
dust will be discharged while the belt is running to cause 
possible contamination of other equipment. Widths of 
characters in the mark 10 are also made as 0.1 to 1mm, which 
can be adjusted as desired. 

[0018] 

With the depths of the marks being about 0.1 to 1mm, the 
laser beam damages the tensional member 2 which is cut in a 
spiral- shape, only a part of the tensional member 2 at a side 
end which has little contribution in sharing the tension of 
the belt, which does not influence on the performance. 

[0019] 

In the above described method of \ inscribing the mark by 
the laser beam irradiation, a printing laser beam 21 such as 
a CO a laser beam lasing from a laser oscillator 20 is 
concentrated into a condenser lens 22 so that a laser spot is 
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minimized at the surface. With control units 23 making an 
angle of reflection of the laser beam 21 adjust by operating 
the scanning mirrors 24, the outermost side belt face 9 of the 
belt 1 mounted on a movable supporting table 2 5 is irradiated 
with the laser beam 21 to have the mark 10 inscribed within 
a specified range. The principle is similar to that of burning 
the surface, by which the irradiation with the laser beam 21 
instantaneously melts only a small part of the rubber and f ibers 
on the outermost side belt face 9 to vaporize to thereby form 
the depression 27. 
[0020] 

When the mark is inscribed out of the specified range, 
the supporting table 25 is parallelly shifted in one axial 
direction. Thereafter, the irradiation with the laser beam 
21 is carried out again to inscribe a new mark 10. Namely, 
when three characters A, B and C are in the maximum range, the 
supporting table 25 is shifted before other characters are 
inscribed. 

[0021] 

By operating the scanning mirror 24 automatically 
following a program inputted by the control unit 23 to which 
data of characters, signs, and figures are inputted and by 
controlling turning ON and OFF of the laser beam 21, the laser 
beam 21 can draw inputted desired characters, signs, and 
figures can be drawn. Because of a relatively short distance 
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on the order of 100 to 150mm between the outermost side belt 
face 9 and the scanning mirror, there is no necessity of even 
carrying out a long time irradiation with the strong laser beam 
21. Thus, the irradiation even causes no thermal damage of 
components of the belt, the tensional member, for example. 
[0022] 

The belt 1, obtained by inscribing the mark 10 on the 
outermost side belt face 9 by the irradiation with the laser 
beam 21, is thereafter subjected to an application of ink 
carried out with an ink jet using ink with a color different 
from that of the background. Namely, with the belt 1 engaged 
with two- shaft pulleys and made moved at a specified speed. 
Moreover, with a head of an ink jet printer (not shown) also 
moved, the ink is injected from the head to the belt 1 to apply 
an ink layer in a depression 27 of the mark 10. In this case, 
an applied amount of the ink layer should not be such an amount 
as to overflow the depression 27 of the mark 10. 

[0023] 

As the rubber used for the upper and lower ribbed sections 

7 and 8, there are used ethylene-a-olef in elastomer, nitrile 
rubber, hydrogenated nitrile rubber, unsaturated carboxylic 
acid metallic salt added hydrogenated nitrile rubber, 
chlorosulf onated polyethylene, chloroprene, urethane rubber, 
epichlorohydrine rubber, natural rubber, CSM, ACSM, SBR, and 
the like. In particular, ethylene-a-olef in elastomer is 
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preferable. The rubber is referred to as a rubber comprising 
ethylene -propylene rubber (EPR) or ethylene-propylene-diene 
monomer (EPDM) . As examples of diene monomer, there are named 
dicyclopentadiene , methylene norbornane , ethylidene 
norbornene, 1,4-hexadiene, cyclooctadiene, and the like. 
[0024] 

To the upper and lower ribbed sections 7 and 8, peroxide 

is added as a vulcanizing agent of ethylene-a-olef in elastomer. 
Moreover, as co-agents, there are those normally used for 
peroxide crosslinking as TIAC, TAC, 1 , 2-polybutadiene , 
unsaturated carboxylic acid metallic salt, oxime group, 
guanidine , trimethylolpropane trimethacrylate , ethylene 
glycol dimethacrylate, N-N 1 -m-phenylenebismaleimide , sulfur, 
and the like . 
[0025] 

In particular, N-N ' -m-phenylenedimaleimide is 
preferable, addition of which increases degree of crosslinking 
to allow the rubber to be prevented from sticking wear and the 
like. The amount of addition of N-N ' -m-phenylenedimaleimide 
is 0.2 to 10 parts by weight to 100 parts by weight of 

ethylene-a-olef in elastomer. Addition less than 0.2 parts by 
weight reduces crosslinking density to lessen effects of 
improving wear resistance and sticking wear resistance . While , 
addition more than 10 parts by weight remarkably lowers 
stretchability of the vulcanized rubber to cause a problem in 
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flexing resistance thereof. 

Furthermore, addition of 0.01 to 1 parts by weight of 

sulfur to 100 parts by weight of the ethylene-a-olef in 
elastomer can control lowering of stretchability of the 
vulcanized rubber. Addition over 1 parts by weight improves 
the degree of crosslinking not so much as is expected to also 
make wear resistance and sticking wear resistance of the 
vulcanized rubber not improved. 
[0026] 

As the organic peroxide, there are those normally used 
in crosslinking rubber and resin as diacyl peroxide, peroxy 
ester, diallyl peroxide, di-t -butyl peroxide, t-butylcumyl 
peroxide , dicumyl peroxide, 2 • 5 -dimethyl -2 • 5-di ( t -butyl 
peroxy) -hexane-3 , 1 • 3 -bis ( t -butyl peroxy- isopropyl ) benzene , 
1 • 1-di-butyl peroxy- 3 , 3 , 5- trimethyl cyclohexane , of which one 
with a one minute thermal decomposition half life of 150 to 
250°C is preferable. 

[0027] 

The amount of addition is about 1 to 8 parts by weight, 
preferably, 1.5 to 4 parts by weight to 100 parts by weight 

of the ethylene-a-olef in elastomer. 
[0028] 

Furthermore, in the upper and lower ribbed sections 7 
and 8, short fibers comprising nylon 6, nylon 66, polyester, 
cotton and aramid are mixed to improve the side pressure 
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resistance of the compression rubber layer 4 . Along with this , 
the surface of the compression rubber layer 4 in contact with 
the pulley is ground by a grinder to make the short fibers 
projected. This reduces the coefficient of friction of the 
surface of the compression rubber layer 4 to decrease noise 
generated when the belt is running. Of the above short fibers, 
bristly and strong aramid short fiber which has wear resistance 
is most effective. 
[0029] 

Moreover, to the upper and lower ribbed sections 7 and 
8, there can be added as required various kinds of agents such 
as reinforcement such as carbon black, silica and the like, 
filler such as clay, calcium carbonate and the like, softening 
agent, processing aid, aging inhibitor, and co-crosslinking 
agent such as TAIC. 

[0030] 

Also for the adhesive rubber layer 3, the ethylene- 

a-olef in elastomer composition is used which is similar to the 
one used for the upper and lower ribbed sections 7 and 8 . 
However, for better adhesion with polyester fiber , aramid fiber, 
glass fiber, and the like as the tensional member, 

ethylene-a-olef in elastomer composition vulcanized with 
sulfur containing no peroxide, chlorosulf onated polyethylene 
composition, or hydrogenated nitrile rubber composition can 
be also used. 
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[0031] 

For the tensional member 2, there is used a rope 
comprising polyethylene terephthalate fiber, polyester fiber 
with ethylene-2 , 6-naphthalate as a principal unit, and 
polyamide fiber, to which adhesion treatment is given for 
improving adhesion with rubber. Such a kind of adhesion 
treatment is generally carried out so that the fiber is dipped 
in resorcin-f ormalin-latex (RFL solution) and then heated to 
be dried to form a uniform adhesive layer on the surface. 
However, the treatment is not limited to this, and in some 
method, a pretreatment is carried out with epoxy or isocyanate 
compound before the treatment with the RFL solution. 

[0032] 

Figure 4 is a perspective cross sectional view of a flat 
belt 13 obtained by the method according to the present 
invention. The belt 13 has a structure in which the tensional 
member 3 such as ropes are buried in a rubber layer 14 in the 
belt 13. The outermost side belt face 9 is a cut face of the 
belt on which the rubber and the cut tensional member exist 
together. On the face, various kinds of marks 10 are inscribed 
which are represented by trade mark, month and year of 
manufacturing, lot number, grade and the like. 

[0033] 

Further, Fig. 5 is a cross sectional perspective view 
of a tooth belt obtained by the method according to the present 


16 


invention. The tooth belt 15 comprises along the longitudinal 
direction a plurality of teeth 16, a back 18 provided with 
tensional member 2 buried therein, and a teeth cloth 19 covering 
the surface of the teeth and the surface of bottoms of the teeth. 
On the outermost side belt face 9 of the belt having been cut, 
there exist together the rubber and the cut tensional member 
2. On the face, various kinds of marks 10 are inscribed which 
are represented by trade mark, month and year of manufacturing, 
lot number, grade and the like. 
[0034] 

The tensional member 2 is the one for which twisted 

filaments of E glass or high-strength glass with 5 to 9|j,m are 
treated with protective agent comprising rubber compound, RFL 
solution as adhesive, or the like. In addition, as an organic 
fiber, a twisted cord is used for which twisted filaments of 
para-tipe aramid fiber (trade name: Kevler, Tecnola) of 0.5 
to 2. 5 deniers that exhibits small elongation and large tensile 
strength against stress are treated with adhesive of RFL 
solution, epoxy solution, isocyanate solution and rubber 
compound. However, in the present invention, there is no 
limitation to the above. 

The diameter of the above tensional member 2 is set within 
a range from 0.6 to 1.10mm. Diameters less than 0.6mm provide 
too low tensile strength for the tensional member 2 to withstand 
high load transmission. While, diameters over 1.10mm are out 
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of the dimensional limitation of the belt. 
[0035] 

The canvas used as the tooth cloth 19 is made of 6 nylon, 
66 nylon, polyester, or aramid fibers. The fibers may be used 
independently or in being mixed. A warp (in the direction of 
the width of the belt ) and a weft ( in the direction of the length 
of the belt) of the tooth cloth 19 may be constituted with 
filaments or spun yarn of any of the above fibers. A weave 
fabric may be any of a plain weave fabric, twill weave fabric, 
and satin weave fabric. Moreover, it is preferable for the 
weft to partly use urethane elastic yarn having stretchability . 

[0036] 

The rubbers used for the teeth 16 and the back 18 are 
preferably hydrogenated nitrile rubber and those such as 
chlorosulf onated polyethylene (CSM), alkylated 

chlorosulf onated polyethylene (ACSM), chloroprene rubber and 
the like, in which heat aging characteristics are improved. 
The hydrogenated nitrile rubber has hydrogenation rates over 
80% and the rates over 90% are preferable for exhibiting 
characteristics of heat resistance and ozone resistance. 
Hydrogenated nitrile rubber with the hydrogenation rates less 
than 80% exhibits significantly degraded heat resistance and 
ozone resistance. 

To the above rubber, there are added as compounding 
additives carbon black, zinc oxide, stearic acid, plasticizer. 
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aging resistor , and the like. Moreover, as vulcanizing agents , 
there are sulfur and organic peroxide. However, there is no 
limitation about the compounding additives and vulcanizing 
agents. 

[0037] 

[Example] 

The present invention will be explained in detail in the 
following with an example. 
Example 1 

The sleeve used in the present invention was made by using 
the stretching rubber layer of 3mm thickness, an adhesive 
rubber layer of 0.5mm thickness and a compression rubber layer 
of 3mm thickness, the same as that of the stretching rubber 
layer, which were prepared from the rubber composition shown 
in Table 1 that was mixed by a Banbury mixer and thereafter 
rolled by a calender roll to have the respective thicknesses, 
and a rope comprising polyester fiber as a tensional member. 
In addition to this, in the stretching rubber layer and the 
compression rubber layer, short fibers are included which were 
orientated in the direction of the width of the belt. 

[0038] 
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[Table 1] 


(Part by Weight) 


Composition No. 

Upper and Lower 
Ribbed sections 

Adhesive Rubber 
Layer 

EPDM Mitsui 4045 

100 

100 

Nylon Cut Thread 

10 


Aramid Cut Thread 

10 



Stearic Acid 

1.5 

0.5 

Zinc Oxide 

5 

5 

HAF Carbon Black 

55 

40 

Paraffin Oil 

15 

15 

Water- containing 
Silica 

— 

15 

Vulcanization 
Accelerator ( 1 ) 


1 

Vulcanization 
Accelerator (2) 


0.5 

Vulcanization 
Accelerator (3) 


1 

Sulfur 

8 

1 

Peroxide ( 4 ) 



Peroxide ( 5 ) 

2 



( 1 ) Tetramethylthiuram disulf aide ( TMTD ) 

( 2 ) Dipentamethylenethiuram tetrasulf ide ( DPTT ) 

(3 ) N-Cyclohexyl-2-benzothiazyl-sulf enhmide ( CBS ) 

( 4 ) Dicumy 1 peroxide (40%) 

(5) 1 . 3-bis- ( t-butyl peroxy isopropyl) benzene (>98%) 
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[0039] 

The above sleeve was engaged over a driving roll and an 
idler roll to be made run under a specified tension. At the 
same time, with a diamond-coated grinding wheel rotated at 
l,800rpm in the direction opposite to that of the sleeve and 
made in contact with the sleeve, rib crests and rib troughs 
were ground . 

[0040] 

The sleeve, made inside out, was engaged over the driving 
roll and the idler roll mounted with cylindrical cartridges, 
with the rib troughs and the rib crests fitted to projections 
and grooves of the cartridge, respectively. Thereafter, in 
the same way as described above, the other side of the sleeve 
was ground to provide rib troughs. The sleeve was then removed 
from the driving roll and the idler roll to be engaged over 
other cutting rolls, and was cut into double V ribbed belts 
having three ribs . 

[0041] 

Thus obtained double V ribbed belt is a K type 3 ribbed 
belt according to the RMA standard with the rib pitch of 3. 56mm 
and the rib height of 2.0mm for each of the upper and lower 
ribs, the belt thickness was 6.3mm and a rib angle of each of 

the upper and lower ribs was 40°. 
[0042] 
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Next to this, using a device as shown in Fig. 2, the C0 2 
laser beam, lasing from the laser oscillator (12W, class 4, 

wavelength 10.6 jxm), is concentrated into the condenser lens, 
the scanning mirrors coupled to the control units were made 
to scan around two axes, the backside of the belt was irradiated 
which was on the supporting table with the distance between 
the scan mirror adjusted to 130mm, and thus, the mark was 
inscribed on the surface . 

With a scanning speed of 50mm/sec, a printing time of 
2.7 sec, and laser power of 70%, sharp characters of 4mm in 
size and 0.5mm in depth were inscribed on the outermost side 
belt face. 

[0043] 

With the belt made run under the room temperature, 
condition of wear of the mark on the outermost side belt face 
was evaluated. A combination of a driving pulley (120mm 
diameter) and an idler pulley (120mm diameter) with an 
additional tension pulley (45mm diameter) was arranged for 
being used as a running tester. The belt was made run with 
the driving pulley rotated at 4900rpm and 85 kgf of an initial 
tension loaded on the tension pulley. The result showed that 
no mark was erased even after the running of lOOOhr as a target 
time, and no crack was generated from the marked portion. 

[0044] 

[Effects of the Invention] 
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As explained above, in the invention as claimed in claims 
of the present invention, there are provided a method of 
inscribing a mark on a transmission belt and a transmission 
belt including a double V ribbed belt, in which irradiation 
of one or both outermost side belt faces is carried out with 
a laser beam with an angle of reflection thereof being adjusted 
by at least one scanning mirror, thereby inscribing a mark with 
a depth of 0.1 to 1mm. The mark obtained by the laser beam 
irradiation is made out of a region directly in contact with 
the pulley with the depth thereof made 0 . 1 to 1mm. This gives 
the effect of allowing the inscription to be performed without 
giving any fatal damage on the tensional member to cause no 
degradation of mechanical properties of the belt after the 
laser beam irradiation, and further, of allowing a sharp mark 
to be left over a long period of time without being affected 
even by running of the belt . 

[Brief Description of the Drawings] 

[Fig. 1] 

A double V ribbed belt as one of the transmission belt 
with a mark obtained by the method according to the present 
invention; 

[Fig. 2] 

A view showing a method of inscribing a mark by laser 
beam irradiation; 
[Fig. 3] 
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A view showing a state of inscribing a mark with an 
outermost face of a double V ribbed belt irradiated with a laser 
beam; 

[Fig. 4] 

A cross sectional perspective view of a flat belt as one 
of transmission belts with marks obtained by the method 
according to the present invention; 

[Fig. 5] 

A cross sectional perspective view of a tooth belt as 
one of transmission belts with marks obtained by the method 
according to the present invention. 

[Description of the Reference Numerals and Signs] 

1 Double V ribbed belt 

2 Tensional member 

3 Adhesive rubber layer 

7 Upper ribbed section 

8 Lower ribbed section 

9 Outermost side belt face 
10 Mark 

20 Laser oscillator 

21 Laser beam 

22 Condenser lens 

23 Control unit 

24 Scanning mirror 
27 Depression 
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[Designation of Document] Abstract 
[Abstract] 

[Problem] To make it an object to provide a method of 
inscribing a mark on a transmission belt and a transmission 
belt inscribed with a mark by which a sharp mark can be left 
over a long period of time. 

[Means for Resolution] A method of inscribing a mark on a 
transmission belt with the mark, in which irradiation of one 
or both outermost side belt faces 9 is carried out with a laser 
beam 21 with an angle of reflection thereof being adjusted by 
at least one scanning mirror 24, thereby inscribing a mark with 
a depth of 0.1 to 1mm. 
[Selected Figure] Figure 2 
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[Designation of Document] 
[FIG. 1] 


FIGURE 



[FIG. 2] 



[FIG. 3] 
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